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(57) An optical pickup apparatus capable of reduc- 
ing cross talk between adjacent tracks, includes a pho- 
todetecting means (1 8) for dividing a single light beam 
reflected from the recording medium into a center por- 
tion (A) and side portions (B/C) with respect to the radial 
direction of the recording medium (1 0) and receiving the 
incident light in the divided form; and an operation unit 
(20) for multiplying the signals of the side portions by an 
operation constant (K) and adding the results and the 
detected signal of the center portion (A), and outputting 
an information signal of a main track. Such an optical 
pickup apparatus can, in real time, detect the informa- 
tion signal of the main track whilst reducing cross talk 
from adjacent tracks, and since the optical efficiency of 
the single light beam spot formed on the main track is 
not lowered, recording of an information signal can be 
performed with the optical pickup apparatus. 



FIG. 4 
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Description 

[0001] The present invention relates to an optical 
pickup apparatus, and more particularly, to an optical 
pickup apparatus capable of reducing cross talk be- 
tween adjacent tracks occurring when a high capacity 
recording medium having a narrow track pitch is record- 
ed or reproduced. 

[0002] In order to increase the capacity of a recording 
medium, development is centered on using a light 
source of a shorter wavelength and an objective lens 
having a larger numerical aperture when recording/re- 
producing the recording medium. That is, as an optical 
recording medium, a compact disk (CD) which uses an 
infrared light source of a wavelength of 780 nm and an 
objective lens having a numerical aperture of 0.45 is re- 
placed by a digital versatile disk (DVD) which uses a 
light source of a wavelength of 650 nm and an objective 
lens having a numerical aperture of 0.6. In addition, to 
change specifications from the CD to the DVD and en- 
hance the density of recording, development is centered 
to reduce the track pitch of a recording medium. 
[0003] However, in the case of a recording medium 
having a narrow track pitch, cross talk between adjacent 
tracks may deteriorate the reproduction of a recorded 
signal. 

[0004] Here, when a recording medium is recorded/ 
reproduced by an optical pick-up apparatus, the degree 
of deterioration of the signal by adjacent tracks is de- 
fined by cross talk between the tracks, and an allowable 
value is set according to a recording medium. For ex- 
ample, in order to acquire a high quality reproduced sig- 
nal in the case of a DVD-ROM, the DVD is required to 
have a cross talk value less than -30 dB. 
[0005] A DVD-ROM uses an objective lens of a nu- 
merical aperture of 0.6 and a light source of a wave- 
length (k) of 650 nm, is manufactured to have a track 
pitch of 0.74 jiim, and has a capacity of 4.7 GB. Since 
the size of a beam spot determining a recording capacity 
is proportional to A/NA, in the above case, X/NA is 1 .08. 
Therefore, the ratio of the track pitch (Tp) to the beam 
spot is Tp x NA/X = 0.68, and the cross talk between 
adjacent tracks has a value lower than -30dB. 
[0006] Since an HD-DVD which is expected to attract 
public attention as a high density recording medium in 
the near future requires a capacity greater than 1 5 GB, 
the ratio of the track pitch to the beam spot must be lower 
than 0.6, and in this case the cross talk caused by ad- 
jacent tracks increases. For example, when a HD-DVD 
uses a light source of a wavelength of 410 nm and an 
objective lens of a numerical aperture of 0.6, and the 
track pitch is set to 0.368 |um so as to have a capacity 
of 15 GB, cross talk caused by adjacent tracks has a 
very high value higher than -20 dB. Therefore, in order 
to prevent deterioration of a reproduced signal, an opti- 
cal pickup apparatus which is adapted to reduce cross 
talk caused by adjacent tracks is required. 
[0007] Figure 1 shows a conventional optical pickup 



apparatus capable of reducing cross talk between adja- 
cent tracks. 

[0008] Referring to Figure 1 , light emitted from a light 
source 1 is diffracted by a grating 2, and is separated 
5 into three light beams of a zero order diffracted light 
beam and ± first order diffracted light beams. After the 
beams are reflected on a beam splitter 3, the reflected 
beams are converged by an objective lens 5 and form 
three light beam spots S1, S2 and S3 at positions dif- 
10 ferent from each other on an optical disk 10 as shown 
in Figure 2. That is, the zero order diffracted light beam 
forms the light beam spot S1 on a main track T1 from 
which an information signal is reproduced, and the ± first 
order diffracted light beams form the light beam spots 
15 S2 and S3 on first and second adjacent tracks T2 and 
T3 adjacent to the main track T1 , respectively. 
[0009] At this time, as shown in Figure 2, the light 
beam spots formed on the optical disk 1 0 are formed on 
the main track T1 and the adjacent tracks T2 and T3 to 
20 be slanted with respect to each other. That is, the light 
beam spot S2 formed on the first adjacent track T2 pre- 
cedes the light beam spot S1 formed on the main track 
T1, and the light beam spot S3 formed on the second 
adjacent track T3 goes behind the light beam spot S1 . 
25 Here, since side portions of the individual light beam 
spot lie over adjacent tracks due to the narrow track 
pitch, the zero order diffracted light beam and the ± first 
order diffracted light beams form the light beam spots 
not only on the corresponding tracks but also on the ad- 
30 jacent tracks. 

[0010] The light beams which were reflected from the 
optical disk 10 and passed through the objective lens 5 
pass through the beam splitter 3 and are detected by a 
photodetector 8 which is provided with first, second and 
35 third light receiving portions A, B and C performing pho- 
toelectrical conversion independently of each other. 
That is, the three light beams reflected from the respec- 
tive tracks of the optical disk 1 0 are received by the re- 
spective light receiving portions A, B and C of the pho- 
40 todetector 8 as shown in Figure 3. 

[0011 ] Here, reference number 4 denotes a reflective 
mirror, and reference number 7 denotes a sensing lens 
which condenses incident light beams on the photode- 
tector 8. 

45 [0012] In the optical pickup apparatus structured as 
described above, an information signal to be detected 
is a signal which is reflected from the main track T1 and 
received by the second light receiving portion B. How- 
ever, since portions of the light beam spot S1 by the zero 
50 order diffracted light beam are formed over the first and 
second adjacent tracks T2 and T3, the detected signal 
of the second light receiving portion B includes not only 
the signal of the main track T1 but also the signals of 
adjacent tracks, which are intermixed therewith. There- 
55 fore, the information signal of the main track T1 is de- 
tected by performing a differential operation on the de- 
tected signal of the second light receiving portion B and 
the signals of adjacent tracks detected by the first and 
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third light receiving portions A and C. When the light re- 
ceiving portion and the signal detected by the light re- 
ceiving portion are expressed by the same symbol, the 
RF signal of the main track T1 is expressed by the fol- 
lowing Equation (1) 

RFsignal = B-K x [A + C] (1) 

where K is a constant which is determined so that vibra- 
tions in the time axis of the information signal of the main 
track T1 can be minimized, i.e., a constant which is de- 
termined so that cross talk by the adjacent tracks T2 and 
T3 can be minimized. 

[0013] On the other hand, since the three beams di- 
verged by the grating 2 are converged on respective 
tracks to form the light beam spots which are slanted 
with respect to each other as shown in Figure 2, the sig- 
nals of the adjacent tracks which are detected by the 
first and third light receiving portions A and C are de- 
layed for a constant time with respect to the signals of 
the adjacent tracks which are included in the signal de- 
tected by the second light receiving portion B. There- 
fore, it is not possible to perform a real-time operation 
so as to detect the information signal of the main track, 
and there is a problem in that signals which are delayed 
for the constant time with respect to the detected signal 
B are used as the signals A and C of the adjacent tracks. 
[0014] In addition, in the above method of reducing 
cross talk by adjacent tracks, since three light beam 
spots must be formed on respective tracks of the optical 
disk 10, the optical efficiency of the light beam spot S1 
for recording/reproducing the information signal of the 
main track T1 is lowered, and it is difficult to use the light 
beam spot S1 for recording. 

[0015] It is an aim of at least preferred embodiments 
of the present invention to provide an optical pickup ap- 
paratus capable of detecting, in real-time, an informa- 
tion signal of a main track in which cross talk between 
adjacent tracks is reduced, and capable of reducing 
cross talk by adjacent tracks without lowering the optical 
efficiency of a light beam spot. 

[001 6] According to the present invention there is pro- 
vided an optical pickup apparatus as set forth in claim 
1 appended hereto. Preferred features of the present 
invention will be apparent from the dependent claims 
and the description which follows. 
[0017] According to the one aspect of the present in- 
vention there is provided an optical pickup apparatus ca- 
pable of reducing cross talk by adjacent tracks including 
a light source for emitting a light beam, a light path 
changing means disposed on the optical path between 
the light source and a recording medium for changing 
the path of an incident light beam, an objective lens dis- 
posed on the optical path between the light path chang- 
ing means and the recording medium for converging an 
incident light onto the recording medium, and a photo- 
detecting means receiving the incident light beam which 



is reflected from the recording medium and then passes 
through the light path changing means, characterized in 
that optical pickup apparatus includes: the photodetect- 
ing means dividing the incident light beam into a center 
5 portion and side portions with respect to the radial di- 
rection of the recording medium and receiving the inci- 
dent light in the divided form; and an operation unit for 
operating the detected signals of the center portion and 
the side portions of the incident light beam from the pho- 
10 todetecting means and outputting an information signal 
of a main track reduced in cross talk by adjacent tracks. 
[001 8] Preferably, the photodetecting means is a pho- 
todetector comprising a main light receiving portion 
which receives the center portion of the incident light 
15 beam, and at least one auxiliary light receiving portion 
which is disposed at a side of the main light receiving 
portion with respect to the radial direction of the record- 
ing medium to receive the at least one side portion of 
the incident light beam apart from the main light receiv- 
20 ing portion. 

[001 9] Preferably, the photodetecting means is a pho- 
todetector comprising two auxiliary light receiving por- 
tions disposed either side of the main light receiving por- 
tion with respect to the radial direction of the recording 
25 medium to receive respective side portions of the inci- 
dent light beam independently of the main light receiving 
portion. 

[0020] Preferably, the main light receiving portion has 
a predetermined size so as to receive the center portion 
30 within a range of about 10 to 90% of the incident light 
beam. 

[0021] Preferably, the photodetecting means com- 
prises an optical member for directly passing the center 
portion of the incident light beam and for diffracting at 
35 least one side portion of the incident light beam at a pre- 
determined angle, thereby separating the incident light 
beam into the center and at least one side portion in a 
radial direction; and a plurality of photodetectors for pho- 
toelectrically converting the separated light beams into 
40 electrical signals independently of each other. 

[0022] Preferably, the optical member comprises a 
central light passing portion and hologram pattern por- 
tions arranged to produce +/- first order diffracted light 
beams either side of the central light passing portion, 
45 respectively. 

[0023] Preferably, the operation unit includes a multi- 
plier for multiplying the detected signals of the at least 
one side portion of the incident light beam by an adjust- 
ing operation constant K so that cross talk by adjacent 
50 tracks can be minimized; and an adder for adding the 
signal output from the multiplier and the detected signal 
of the main light receiving portion of the incident light 
beam, to produce an information signal in which cross 
talk is reduced. 
55 [0024] Preferably, the operation unit comprises a sec- 
ond adder for adding the detected signals of each side 
portion and supplying the result to the multiplier. 
[0025] Preferably, the operation constant has a value 
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which is approximately 1 or higher. Preferably, the op- 
eration constant (K) is selected to be approximately 1 .8 
or approximately 2.0. 

[0026] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 is a diagram illustrating an optical layout of 
a conventional optical pickup apparatus capable of 
reducing cross talk between adjacent tracks; 

Figure 2 is a plan view illustrating a portion of tracks 
of a conventional optical disk; 

Figure 3 is a plan view schematically illustrating the 
photodetector shown in Figure 1; 

Figure 4 is a diagram illustrating an optical layout of 
an optical pickup apparatus capable of reducing 
cross talk between adjacent tracks according to an 
embodiment of the present invention; 

Figure 5 is a block diagram schematically illustrat- 
ing the structures of the photodetector and opera- 
tion unit shown in Figure 4; 

Figure 6 is a plan view schematically illustrating an 
example of pits of recording medium for describing 
a principle of reducing cross talk by adjacent tracks 
in an optical pickup apparatus according to the 
present invention; 

Figure 7 is a graph schematically illustrating a de- 
tected signal when reproducing a main track of the 
recording medium shown in Figure 6 by an optical 
pickup apparatus according to the present inven- 
tion; 

Figures 8A and 8B are graphs illustrating the 
amounts of cross talk with respect to operation con- 
stant K values when a recording medium having a 
track pitch of 0.368 |iim and the pits shown Figure 
6 is reproduced by an optical pickup apparatus un- 
der a condition in which the wavelength of a light 
source is 410 nm, and the numeral aperture of an 
objective lens is 0.6; 

Figure 9 is a diagram illustrating an optical layout of 
an optical pickup apparatus capable of reducing 
cross talk by adjacent tracks according to another 
embodiment of the present invention; 

Figure 1 0 is a plan view schematically illustrating an 
embodiment of the optical diffraction element 
shown in Figure 9; and 



Figure 1 1 is a block diagram schematically illustrat- 
ing first, second and third photodetectors and an op- 
eration unit shown in Figure 9. 

5 [0027] Figure 4 is a diagram illustrating an optical lay- 
out of an optical pickup apparatus capable of reducing 
cross talk caused by adjacent tracks according to an 
embodiment of the present invention. Referring to Fig- 
ure 4, the preferred optical pickup apparatus comprises 

10 a light source 1 1 for emitting light, a light path changing 
means disposed on the optical path between the light 
source 11 and a recording medium 10 for changing a 
path of an incident light, an objective lens 15 disposed 
on the optical path between the light path changing 

15 means and the recording medium 1 0 for converging an 
incident light onto the recording medium 1 0, a photode- 
tecting means for dividing the incident light beam and 
receiving the incident light in the divided form, and an 
operation unit 20 for operating the detected signal from 

20 the photodetecting means and outputting an information 
signal reduced in cross talk between adjacent tracks. 
Here, reference numeral 17 indicates a sensing lens. 
[0028] A beam splitter 1 3 may be provided as the light 
path changing means. The beam splitter 13 changes 

25 traveling paths of incident light beams so that the beam 
splitter 13 can, for example, reflect most of the light 
beam and direct the reflected beam to the recording me- 
dium 1 0, and permit most of the incident beam reflected 
from the recording medium 10 to pass therethrough. 

30 Here, it is possible that a hologram element (not shown) 
may be provided as the light path changing means. The 
hologram element directly passes the incident light from 
the light source 11, and diffracts the incident light from 
the recording medium 10 toward the photodetecting 

35 means at a predetermined angle. In this case, the light 
source 11, the hologram element and the photodetect- 
ing means can be modularized. 

[0029] The photodetecting means divides the incident 
light beam which is reflected from the recording medium 

40 and then passes through the light path changing means 
into a center portion and side portions with respect to 
the radial direction of the recording medium 10 and re- 
ceives the incident light in the divided form. 
[0030] In this embodiment, the photodetecting means 

45 is provided with a photodetector 1 8 which is configured 
to separately receive the center portion and side por- 
tions of the incident beam as shown in Figure 5. The 
photodetector 18 comprises a main light receiving por- 
tion A which receives the center portion of the incident 

50 light beam, and auxiliary light receiving portions B and 
C which are disposed at respective sides of the main 
light receiving portion A with respect to the radial of the 
recording medium 10 and receive the side portions of 
the incident light beam independently of the main light 

55 receiving portion A. Here, it is possible that one auxiliary 
light receiving portion B or C may be disposed at one 
side of the main light receiving portion A and receive 
one side portion of the incident light beam. 
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[0031] At this time, the main light receiving portion A 
has a predetermined size so as to receive the center 
portion within the range of about 10 to 90% of the inci- 
dent light beam. Here, the optimum size of the main light 
receiving portion A which can, as will be described be- 
low, minimize the amount of cross talk by adjacent 
tracks can be decided with relation to the overall layout 
of an optical pickup apparatus according to the present 
invention and a value of operation constant K to be de- 
scribed below, and the possible range of the size is as 
mentioned above. 

[0032] The operation unit 20 operates a detected sig- 
nal A of the center portion of the incident light beam and 
detected signals B and C of the side portions of the in- 
cident light beam and removes cross talk by adjacent 
tracks included in the signal of the main track of the re- 
cording medium 10. The operation unit 20 comprises a 
first adder 21 which adds signals photoelectrical^ con- 
verted at and output from the first and second auxiliary 
light receiving portions B and C, a multiplier 23 which 
multiplies signals (B +C) output from the first adder 21 
by the operation constant K, and a second adder 25 
which adds the signal A photoelectrical^ converted at 
and output from the main light receiving portion A and 
the signal output from the multiplier, i.e., K(B + C). 
[0033] Here, the operation constant K is a constant 
which is decided so that cross talk by adjacent tracks 
included in an information signal detected through the 
second adder 25, i.e., vibrations in the time axis of the 
information signal can be minimized. It is preferable that 
the operation constant K has a value more than about 
1. Such an operation constant K value is an effective 
value which allows cross talk by adjacent tracks to be 
minimum in an optical pickup apparatus. The operation 
constant K value minimizes cross talk by adjacent tracks 
with respect to the main light receiving portion A having 
a size receiving the center portion within the range of 
about 10 to 90% of an incident light. 
[0034] At this time, it is preferable that the multiplier 
23 is designed to adjust the operation constant K. This 
is intended to set the optimum operation constant K val- 
ue in response to situations at the time when an optical 
pickup apparatus is assembled and/or when the speci- 
fications of the recording medium 10 to be recorded/re- 
produced are changed, etc. At this time, the multiplier 
23 may be provided to adjust the operation constant K 
in the range of more than about 1 . 
[0035] On the other hand, when the auxiliary light re- 
ceiving portion (B or C) is provided at only one side of 
the main light receiving portion A, the operation unit ac- 
cording to the present invention is merely composed of 
the multiplier 23 and the second adder 25. 
[0036] Now, the principle of reducing cross talk 
caused by adjacent tracks with the above described op- 
tical pickup apparatus will be described in detail with ref- 
erence to an example in which pits of the recording me- 
dium 10 are as shown in Figure 6. 
[0037] Referring to Figure 6, pits are formed along a 



main track T1 on a first interval D1 of the recording me- 
dium 10, another pits are formed along a first adjacent 
track T2 on a second interval, and still another pits are 
formed along the first adjacent track T2 and a second 
5 adjacent track T3. Here, when alternating components 
of the reproduced signal on the first and third intervals 
D1 and D3 are respectively X and Y, the cross talk by 
the adjacent tracks is defined as 20LOG(Y/X). 
[0038] A light beam emitted from the light source 11 
is converged by the objective lens 1 5 and forms a beam 
spot on the main track T1 . At this time, the beam spot 
spreads over the first and second adjacent tracks T2 
and T3 as well as the main track T1 due to a narrow 
track pitch. Therefore, the detected signal A of the main 
light receiving portion A and the detected sum signal B 
+ C of the first and second auxiliary light receiving por- 
tions B and C are expressed as a graph shown in Figure 
7. Here, the traverse axis indicates movement of the 
beam spot (the direction of an arrow in Figure 6) along 
the track direction. In addition, the longitudinal axis in- 
dicates detected signal values in an arbitrary unit. 
[0039] Referring to Figure 7, though the detected sig- 
nal A of the main light receiving portion A and the sum 
signal B + C of the detected signals of the auxiliary light 
receiving portions B and C are approximately in phase 
with each other on the first interval, they are about 1 80° 
out of phase with each other on the second and third 
intervals D2 and D3. Accordingly, the reproduced signal 
A + B + C which is the sum of the detected signals as 
they are, exhibits alternating components on the interval 
where pits are not formed on the main track T1 , for ex- 
ample, the third interval D3 due to the interference of 
adjacent tracks T2 and T3. Therefore, cross talk by ad- 
jacent tracks becomes a high value higher than about 
-20 dB. 

[0040] However, if the sum signal B + C of the detect- 
ed signals of the auxiliary light receiving portions B and 
C is multiplied by the operation constant K = 2.0, the 
compensated reproduced signal which is the sum of the 
above signal and the detected signal of the main light 
receiving portion A, i.e., A + 2.0(B + C) is a signal in 
which alternating components are removed on the third 
interval D3 where pits are not formed on the main track 
T1 as shown in Figure 7. 

[0041 ] Therefore, when information signal is detected 
by adding the detected signal of the main light receiving 
portion A which receives the center portion of the inci- 
dent light beam and asignal produced by multiplying the 
detected signal of the auxiliary light receiving portions 
B and/or C which receive the side portions of the incident 
light beam by appropriate operation constant K, an ex- 
cellent information signal (an RF (radio frequency) sig- 
nal) in which cross talk by adjacent tracks are remarka- 
bly reduced can be reproduced even when the recording 
medium 10 has a relatively narrow track pitch. 
[0042] Figures 8A and 8B are graphs of the amounts 
of cross talk calculated according to operation constant 
K values respectively when the recording medium 10 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP 1 028 412 A1 



10 



having a track pitch of 0.368 |um and the track pattern 
shown in Figure6 is reproduced by a preferred optical 
pickup apparatus under the condition in which the wave- 
length of the light source 11 is 41 0 nm and the numerical 
aperture of the objective lens 15 is 0.6. 
[0043] Figure 8A shows a graph of cross talk calcu- 
lated according to operation constant K values when the 
main light receiving portion A is provided to receive 1/3 
the center portion of the incident light, in which cross 
talk has the minimum value lower than -40 dB when the 
operation constant K = 2.0. 

[0044] Figure 8B shows a graph of cross talk calcu- 
lated according to operation constant K values when the 
main light receiving portion A is provided to receive % 
the center portion of the incident light, in which cross 
talk has the minimum value lower than -40 dB when the 
operation constant K = 1 .8. 

[0045] As described above, the optimum value of the 
operation constant K can be decided in connection with 
the overall layout of an optical pickup apparatus, which 
permits cross talk to have a minimum value lower than 
-30 dB with respect to the main light receiving portion A 
having a size for receiving a predetermined percentage 
of the center portion of the incident light beam, i.e., a 
predetermined percentage of within the range of about 
1 0 to 90%. 

[0046] Therefore, when the main light receiving por- 
tion A of the photodetector 18 is provided so as to re- 
ceive the center portion of the incident light in the range 
of about 10 to 90%, and an appropriate operation con- 
stant is decided corresponding to the size of the main 
light receiving portion A, an information signal (an RF 
signal) can be detected in which cross talk by adjacent 
tracks is reduced. 

[0047] Accordingly, if the preferred optical pickup ap- 
paratus is used, an excellent information signal having 
cross talk lower than -30 dB can be detected even when 
a HD-DVD in which the ratio of a track pitch to a beam 
spot is lower than 0.6 since a storage capacity higher 
than 15 GB is required. 

[0048] In addition, since the preferred optical pickup 
apparatus forms only one beam spot, the intensity of the 
beam spot focused on the main track is stronger than a 
conventional optical pickup apparatus in which 3 beam 
spots are formed on the recording medium 10. There- 
fore, since the optical pickup apparatus can form a beam 
spot having a sufficient intensity on the main track, it can 
be used as a recording apparatus for recording an in- 
formation signal on the recording medium 10. 
[0049] Figure 9 shows a diagram schematically illus- 
trating an optical layout of an optical pickup apparatus 
capable of reducing cross talk between adjacent tracks 
according to another embodiment of the present inven- 
tion, in which the same reference numerals as in Figure 
4 indicate the same members. In this embodiment, a 
photodetecting means comprises an optical member 30 
for directly passing the center portion of an incident light 
beam in a radial direction and for diffracting the side por- 



tions of the incident light beam at a predetermined an- 
gle, thereby separating the incident light beam into the 
center and side portions, and a plurality of photodetec- 
tors 38a, 38b and 38c for photoelectrical^ converting 

5 the separated light beams into electrical signals. Here, 
though the optical member 30 is shown to be disposed 
on the optical path between a sensing lens 17 and the 
photodetectors 38a, 38b and 38c, the optical member 
30 can be disposed between a light path changing 

10 means and the sensing lens 1 7. 

[0050] As shown in Figure 1 0, the optical member 30 
is composed of a light passing portion 30a for directly 
passing the center portion of the incident light beam in 
a radial direction, and pattern portions 30b and 30c for 

15 diffracting the side portions of the incident light beam at 
a predetermined angle. The light passing portion 30a 
may be a transparent member or an open aperture (not 
shown). In the pattern portions 30b and 30c, patterns, 
for example, hologram patterns are formed so that the 

20 patterns can diffract the incident light beam to produce 
a - first order diffracted light beam and a + first order 
diffracted light beam. 

[0051] At this time, the light passing portion 30a has 
a size designed to directly pass about 1 0 to 90% of the 
25 center portion of the incident light beam as the main light 
receiving portion A of the previous embodiment of the 
present invention. 

[0052] As shown in Figure 1 1 , the main photodetector 
38a receives the center portion of the light beam having 

30 passed the light passing portion 30a. The auxiliary pho- 
todetectors 38b and 38c are disposed at the sides of the 
main photodetector 38a in a radial direction of the re- 
cording medium 1 0, and receive the side portions of the 
light beam having been diffracted at and passed the pat- 

35 tern portions 30b and 30c, respectively. 

[0053] Here, one of the pattern portions 30b and 30c 
may comprise a shielding member (not shown). In this 
case, the auxiliary photodetector 38b or 38c is disposed 
corresponding to the pattern portions. 

40 [0054] Since the principle and operation of reproduc- 
ing an information signal in which cross talk by adjacent 
tracks is reduced by the above described optical pickup 
apparatus are the same as the previous embodiment of 
the present invention, the description will be omitted. 

45 [0055] Here, it should be understood that various 
modifications and equivalents of an optical pickup ap- 
paratus according to the present invention may be 
made. 

[0056] The above-described optical pickup apparatus 
50 according to the present invention illuminates one beam 
spot on the track of a recording medium, detects the 
center and side portions, with respect to a radial direc- 
tion of the recording medium, of the light beam reflected 
from the recording medium, separately, multiplies the 
55 detected signal of the side portions by an operation con- 
stant, and adds the result and the detected signal of the 
center portion, thereby reproducing a main track infor- 
mation signal reduced in cross talk by adjacent tracks 
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least one side portion with respect to the radial 
direction of the recording medium and receiving 
the incident light in the divided form; and 

5 an operation unit (20) for operating the detect- 

ed signals of the center portion and the at least 
one side portion of the incident light beam from 
the photodetecting means and outputting an in- 
formation signal of a main track. 

10 

2. The optical pickup apparatus as claimed in claim 1 , 
wherein the photodetecting means (18) is a photo- 
detector comprising a main light receiving portion 
(A) which receives the center portion of the incident 

15 light beam, and at least one auxiliary light receiving 
portion (B/C) which is disposed at a side of the main 
light receiving portion (A) with respect to the radial 
direction of the recording medium (10) to receive 
the at least one side portion of the incident light 

20 beam apart from the main light receiving portion. 

3. The optical pickup apparatus as claimed in claim 2, 
wherein the photodetecting means is a photodetec- 
tor comprising two auxiliary light receiving portions 

25 (B,C) disposed eitherside of the main light receiving 
portion (A) with respect to the radial direction of the 
recording medium (10) to receive respective side 
portions of the incident light beam independently of 
the main light receiving portion (A). 

30 

4. The optical pickup apparatus as claimed in claim 2 
or3, wherein the main light receiving portion (A) has 
a predetermined size so as to receive the center 
portion within a range of about 1 0 to 90% of the in- 

35 cident light beam. 

5. The optical pickup apparatus as claimed in any of 
claims 1 to 4, wherein the photodetecting means 
comprises: 

40 

an optical member (30) for directly passing the 
center portion of the incident light beam and for 
diffracting at least one side portion of the inci- 
dent light beam at a predetermined angle, 
45 thereby separating the incident light beam into 

the center and at least one side portion in a ra- 
dial direction; and 



in real time. 

[0057] Therefore, even when information is repro- 
duced from a high capacity recording medium having a 
narrow track pitch, in particular, a HD-DVD in which the 
ratio of a beam spot to a track pitch is decided to be a 
value less than 0.6, an excellent reproduced signal can 
be obtained in real time in which cross talk by adjacent 
tracks is reduced. In addition, since the optical efficiency 
of a beam spot focused on the main track is not lowered, 
recording of an information signal is possible. 
[0058] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0059] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0060] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0061] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1. An optical pickup apparatus for reducing cross talk 
between adjacent tracks of a recording medium, the 
apparatus including a light source (11) for emitting 
a light beam, a light path changing means (13) dis- 
posed on the optical path between the light source 
and a recording medium (1 0) for changing the path 
of an incident light beam, an objective lens (15) dis- 
posed on the optical path between the light path 
changing means (13) and the recording medium 
(1 0) for converging an incident light onto the record- 
ing medium (10), and a photodetecting means (8) 
for receiving an incident light beam which is reflect- 
ed from the recording medium and passed through 
the light path changing means, 
characterized by: 

the photodetecting means (18) for dividing the 
incident light beam into a center portion and at 



a plurality of photodetectors (38a,38b) for pho- 
50 toelectrically converting the separated light 

beams into electrical signals independently of 
each other. 

6. The optical pickup apparatus as claimed in claim 5, 
55 wherein the optical member (30) comprises a cen- 
tral light passing portion (38) and hologram pattern 
portions (30b, 30c) arranged to produce +/- first or- 
der diffracted light beams either side of the central 



7 



13 EP 1 028 412 A1 14 

light passing portion (30a) respectively. 

7. The optical pickup apparatus as claimed in any of 
claims 1 to 6, wherein the operation unit (20) in- 
cludes: a multiplier (23) for multiplying the detected 
signals of the at least one side portion of the incident 
light beam by an adjusting operation constant K so 
that cross talk by adjacent tracks can be minimized; 
and an adder (25) for adding the signal output from 
the multiplier and the detected signal of the main 
light receiving portion of the incident light beam, to 
produce an information signal in which cross talk is 
reduced. 

8. The optical pickup apparatus as claimed in claim 7, 
wherein the operation unit (20) comprises a second 
adder (21) for adding the detected signals of each 
side portion and supplying the result to the multiplier 
(23). 

9. The optical pickup apparatus as claimed in claim 7 
or 8, wherein the operation constant has a value 
which is approximately 1 or higher. 

10. The optical pickup apparatus as claimed in any of 25 
claims 7 to 9, wherein the operation constant (K) is 
selected to be approximately 1.8 or approximately 
2.0. 

30 



35 



40 



45 



50 



5 



10 



15 



20 



8 



EP 1 028 412 A1 



FIG. 1 




9 



EP 1 028 412 A1 




FIG. 3 



8 





A 






B 






C 



10 



EP 1 028 412 A1 



FIG. 4 












OPERATION UNIT 





20 



EP 1 028 412 A1 



18 



FIG. 5 




RFs ignal 



FIG. 6 



□□□□□an 



□ □ □ □ 



Di 



D2 



□ □ □ □ 

D 3 



T 2 
Ti 
T3 



RADIAL 
DIRECTION 



TRACK DIRECTION 



12 



EP 1 028 412 A1 



FIG. 7 




MOVEMENT OF LIGHT SPOT 



13 



EP 1 028 412 A1 



FIG. 8A 
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